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MANY authors have stressed the presence of a polymorphonuclear leucocytosis in
Weil's disease (Leptospirosis icterohaemorrhagica), often as one of the distinguish-
ing features from catarrhal jaundice . . . Alston and others (1935), stated that "a
polymorph leucocytosis . . . is constantly found in leptospiral jaundice, and is in
contrast with a tendency to leucopenia, and an absolute or relative lymphocytosis
which have been observed in epidemic catarrhal jaundice by investigators abroad
and in the country." McKeon and Brown (1936) and Shapiro and Smith (1956) also
emphasized this point. Davidson and Smith (1936) included a moderate leucocytosis
among the signs to be expected in the first seven days of illness. Although total
leucocyte counts were not given, Swan and McKeon (1938) stated that a marked
polymorphonuclear leucocytosis was present in fourteen of their thirty cases.
Walch-Sorgdrager (1939) noted that a leucocytosis with an eosinophilia had been
reported; also that 2-2.5 per cent. myelocytes or meta-myelocytes had repeatedly
been observed. Sladden (1939) considered an increase in neutrophils and monocytes
characteristic, with an alteration in the lymphocyte: monocyte ratio in favour of
the latter. Johnston (1950), in a review of twenty-one cases of classical Weil's
disease in Australia, stated, "Early in the disease neutrophile leucocytosis was a
feature." Robertson and Broom (1951) recorded that the leucocyte count is normal
in the early part of the illness, but that a polymorphonuclear leucocytosis occurs
later. Robertson (1952) considered that a normal white cell count was quite usual
in the absence of jaundice, but when jaundice had developed "a polymorph
leucocytosis . . . is probably constant." Whitby and Britton (1953) held that a
polymorphonuclear leucocytosis occurred during the febrile period. Jeghers (1953)
pointed out that there was a leucocytosis in the septicawmic stage, whereas there was
often a normal white cell count in leptospiral meningitis.
On the other hand, many observers have noticed that the white cell count
remained within normal limits throughout the illness. In Flanders in the First
World War, Stokes, Ryle and Tytler (1917) carried out daily blood counts in four
early cases, the counts being made on five successive days from the fifth to ninth
day of illness. They were unable to demonstrate anvemia or leucocytosis. Buzzard
and Wylie (1947) described five cases of meningitis leptospirosa; they noted that
the "high serum bilirubin and blood urea and the neutrophil leucocytosis of the
textbook Weil's disease were absent." Gauld (1947), who saw thirteen cases of
Weil's disease in a military hospital in the Isle of Wight, observed that several
had normal white cell counts. In a review of 214 cases in the north-east of
Scotland, Smith (1949) reported that in the blood picture there was often little
change from normal. Beeson and Hankey (1952) noted in twentv-four cases of
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0leptospiral meningitis (ten due to L. icterohcemorrhagice) that the leucocyte counts
were normal. Broom and Alston (personal communication to Morgan, 1952) stated
that in the first week of the disease a leucocytosis may be absent.
In this present series records are available of leucocyte counts in fifty-nine
patients. These were taken from a review of eighty-four serologically proved cases
of Weil's disease in Northern Ireland in the three-year period 1950-52 (Kennedy,
1953).
Taking the adult upper limit of normal as 10,000 leucocytes per c.mm. (Dacie,
1950, and others), the total leucocyte counts were as often within normal limits as
not. Only twenty-seven patients (46 per cent.) had a leucocytosis. In no case were
fully developed myelocytes seen and in high leucocyte counts meta-myelocytes were
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not any more common than usual; in fact, the "shift to the left," often mentioned,
was not a feature. Also, a monocytosis, described by Rees (1939), did not occur.
The average leucocyte count was 10,944 per c.mm., repeat counts having been
excluded. The lowest count was 4,700 per c.mm., and the highest 24,000.
DURATION OF ILLNESS.
In case a leucocytosis tended to occur at a particular stage, the leucocyte counts
were plotted on the days they were taken after the onset of illness. The exact dates
were known in fifty-three cases. The results are shown in the scatter diagram.
Ihe diagram shows that there are twenty-four values above the 10,000 mark,
twentv-seven below, and two at exactly 10,000. All the counts except two were
41taken after the fourth day, and in some cases antibiotic treatment had already
started. The correlation between the number of days after onset of illness and the
total leucocyte counts show that r=0.18, D.F.=51, P > 0.1 : i.e., the correlation
co-efficient could easily have arisen by chance and providing the leucocyte count is
unaffected by treatment, it can be assumed that the data show no evidence of
association between the leucocyte count and the number of days after onset on
which it was taken.
These findings suggest, therefore, that in the Northern Ireland cases (a) a
leucocytosis was not a characteristic of the disease; and (b) a leucocytosis, when
it occurred, was apparently not related to a particular stage of illness.
RELATIVE AND ABSOLUTE LEUCOCYTE COUNTS.
IThe white cell counts were examined from two other aspects: a relative neutrophil
leucocytosis and an aibsolutte neutrophil leucocytosis. (Seventy-five per cent.
neutrophils is taken as the upper limit of normal in an adult differential white cell
count. The normal upper limit of the absolute value for neutrophils is regarded as
7,500 per c.mm.). In 54 cases the differential white cell count was known: in 49 the
absolute neutrophil counts could be calculated. The results are set out in the
accompanying table.
NEUTROPHIL COUNTS IN WEIL'S DISEASE:
RELATIVE AND ABSOLUTE VALUES COMPARED. Percentage witl
Neutrophil Counts Total Cases Normal High Leucocytosis
Relative Values - - 54 ... 18 ... 36 67
Absolute Values - - 49 ... 21 ... 28 ... 57
Total white cell counts were known in 5 of the 7 fatal cases; 4 showed a
leucocytosis. The differential white cell count in 6 was recorded and all had a
relative increase in neutrophils.
Assuming blood films were accurately spread, the values in the table suggest that
the relative neutrophil count is of somewhat greater diagnostic value than the
absolute count, but the difference between the percentages is not significant at
the conventional level of significance (P <0,05) and more data are necessary to
assess the validity of this suggestion.
ICTERIC AND ANICTERIC CASES.
Hutchison et al. (1946) described 17 cases of Weil's disease in the British
Army in Italy. All save one had a polymorphonuclear leucocytosis and were
severely ill. There were five deaths. The exception was a mild case. In order to
ascertain if severity of illness promoted a leucocytosis a comparison was made of
the counts in the two groups in the Northern Ireland cases, (a) those with jaundice
(including seven deaths), and (b) anicteric cases, where the illness ran a mild course.
Total leucocyte counts were known in 49 jaundiced patients and in 10 without
jaundice. Of the 49 jaundiced patients 25 (51 per cent.) showed a leucocytosis,
compared with 2 (20 per cent.) among the anicteric cases.
45If it can be assumed that the two groups are similar in respect of factors likely
to affect their leucocyte count other than the presence or absence of jaundice, these
figures offer some evidence of the occurrence of a leucocytosis in those who are
severely ill. A difference in the two percentages as great or greater than that
observed is likely to occur by chance only once in twenty trials.
SUMMARY.
An examination of the leucocyte counts of 59 p,atients with Weil's disease in
Northern Ireland revealed only 27 (46 per cent.) with a leucocytosis when the upper
limit of normal is taken as 10,000 leucocytes per c.mm.
No evidence of significant correlation was found between leucocyte counts and
the day after onset at which they were taken.
The observations are consistent with the hypothesis that a leucocytosis is more
frequent in severe than in mild disease.
There were insufficient suitable data to assess whether relative or absolute
neutrophil counts were the better diagnostic aid.
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